Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-0461 56 

(43)Date of publication of application : 14.02.1997 



(51)lnt.CI. 



(21 Application number : 07-214095 
(22)Date of filing: 31.07.1995 



H03H 3/10 
C23C 14/10 
H01L 21/31 
H01L 21/316 
H01L 41/09 
H01L 41/22 
H03H 9/145 
H03H 9/25 
H03H 9/64 



(71 Applicant : KINSEKI LTD 
(72)lnventor : DOI ARATA 

EGUCHI OSAMU 



(54) SURFACE ACOUSTIC WAVE ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the frequency adjustment 
process of a surface acoustic wave element and to reduce the number 
of entire manufacturing processes by forming an Si02 protection film 
to each single surface acoustic wave element sliced individually from a 
piezoelectric substrate wafer. 

SOLUTION: An Si02 protection film 3 is uniformly vapor-deposited to 
each surface acoustic wave element 2 formed on a piezoelectric wafer 
by using a photo-lithography technology and assembled via each 
process of dicing, dice bonding, and wire bonding through the use of 
the vapor-deposition technology of the electron beam radiation system 
employing a solid-state quartz block with a rotary mechanism for the 
vapor-deposition source. In the case of vapor- depositing the Si02 
protection film 3, an equivalent frequency to the film thickness of the 
Si02 protection film 3 is utilized and managed in real time to adjust 
simultaneously the frequency of each surface acoustic wave element 2. 




http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAb8aObrDA409046156Pl.htm 



12/7/2005 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 1 8.09.2001 

[Date of sending the examiner's decision of rejection] 22.10.2002 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAb8aObrDA409046156Pl.htm 



12/7/2005 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-0461 56 

(43)Date of publication of application : 14.02.1997 

(51)lnt.CI. H03H 3/10 

C23C 14/10 
H01L 21/31 
H01L 21/316 
H01L 41/09 
H01L 41/22 
H03H 9/145 
H03H 9/25 
H03H 9/64 



(21) Application number : 07-214095 (71)Applicant 

(22) Date of filing : 31.07.1995 (72)lnventor : 



: KINSEKI LTD 
DOI ARATA 
EGUCHI OSAMU 



(54) SURFACE ACOUSTIC WAVE ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the frequency adjustment process of a 
surface acoustic wave element and to reduce the number of entire manufacturing 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic element which irradiates an electron beam at the 
solid quartz block of a vacuum evaporation© crucible, and doubles with a 
predetermined frequency in the surface acoustic element which forms Si02 
protective coat in the front face of the surface acoustic element constituted on a 
piezo-electric substrate by vapor-depositing Si02 protective coat on the surface 
of a surface acoustic element, and is characterized by the thing of a surface 
acoustic element for which Si02 protective coat is formed in the polar zone at 
least. 

[Claim 2] The surface acoustic element given in the 1st term of a patent claim 
characterized by carrying out frequency regulation to real time by adjusting the 
protective coat vacuum evaporationo thickness of this Si02 protective coat. 
[Claim 3] The manufacture approach of the process which forms an electrode in 
the surface acoustic element which forms Si02 protective coat of the surface 
acoustic element which used photolithography and was formed on the piezo- 



electric substrate wafer, the process which cuts this piezo-electric substrate 
wafer to a surface acoustic element separately, the process which carries out 
dice bonding to a container and which carries out wire bonding to it, and the 
surface acoustic element which consists of the process which forms Si02 
protective coat while supervising a frequency on this electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the frequency regulation of a surface 

acoustic element, and Si02 protective-coat formation. 

[0002] 

[Description of the Prior Art] With the conventional technique, on the piezo- 
electric substrate, Si02 was vapor-deposited for the surface acoustic element 
which consists of a Kushigata electrode and a reflector in the state of the piezo- 
electric substrate wafer, and the electrode protective coat of a surface acoustic 
element was formed. Moreover, after performing near adjustment per piezo- 
electric substrate wafer also in frequency regulation, fine frequency regulation 



was performed in the phase which separated the surface acoustic element from 
the piezo-electric substrate wafer separately according to the property 
specification. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if Si02 protective-coat 
processing is performed in the state of a piezo-electric substrate wafer, since the 
fault wire-bonding processing becomes impossible for Si02 protective coat will 
produce the wire-bonding connection part in the surface acoustic element in a 
subsequent production process, a wire-bonding part will require the device and 
time and effort of masking which does not perform Si02 protective coat. On the 
other hand, it was carrying out batch processing of the frequency regulation near 
in the state of a piezo-electric substrate wafer in frequency regulation using dry 
etching processing, and it was difficult for frequency regulation and frequency 
measurement to carry out to real time, and it was expensive. Moreover, formation 
and frequency regulation of Si02 protective coat needed to be performed at the 
respectively different process, and the thing much whose process, time amount, 
and time and effort are the need was the present condition. 
[0004] 

[Means for Solving the Problem] making an electron beam irradiate a solid quartz 
block, and vapor-depositing Si02 -- a surface acoustic element -- Si02 protective 
coat can be vapor-deposited to homogeneity at least at the polar zone. In the 
phase which separated the surface acoustic element separately, the electrode 
protective coat of the whole surface acoustic element surface can be formed by 
[ of the surface acoustic element separated separately ] giving Si02 protective 
coat at least to the polar zone. Moreover, while forming an electrode protective 
coat, frequency regulation can perform a surface acoustic element on real time. 
[0005] 

[Background] Although Si02 protective coat by Si02 is given as a protective coat 
which protects the inter-electrode short-circuit by the heterogeneous object in the 
crossover finger of the Kushigata electrode section which constitutes a surface 



acoustic element etc., Si02 good protective coats, such as overall protective coat 
thickness, are required of the protective coat processing. Moreover, batch 
processing of this Si02 protective-coat formation is carried out in the phase of a 
piezo-electric substrate wafer from the problem of the difficulty nature of 
workability. However, the device and time and effort that Si02 protective-coat 
formation must be performed except for the wire-bonding connection place which 
can be set like an erector by performing Si02 protective-coat formation 
processing in the phase of a piezo-electric substrate wafer are needed. 
[0007] So, by this invention, by the former, it is in the condition which separated 
the Si02 protective-coat formation which was carrying out batch processing in 
the state of the piezo-electric substrate wafer from the condition of a piezo- 
electric substrate wafer to each surface acoustic element by changing the 
vacuum evaporationo approach for Si02 protective-coat formation, and a 
process is improved by [ of the surface acoustic element of the appearance 
included in the container ] vapor-depositing Si02 protective coat to the polar 
zone (the Kushigata electrode, reflector electrode) at least. 
[0008] Si02 protective-coat processing of a surface acoustic element is 
performed by Si02 crawled off by the vacuum evaporationo technique used by 
this invention supplying a solid quartz block to the rotating crucible, and 
irradiating an electron beam at the solid quartz block. By the conventional 
vacuum evaporationo approach, there is an advantage that Si02 protective coat 
by which the source of vacuum evaporationo supplied to a crucible was vapor- 
deposited by the technique of this invention from the thing which there is almost 
no presentation change by aging of the source of vacuum evaporationo, and is 
the need, and for which only a complement can be vapor-deposited by the way 
although the presentation of the source of vacuum evaporationo will change with 
aging is very good. 

[0009] On the other hand, generally also in frequency regulation, batch 
processing was performed by the dry etching of a piezo-electric substrate wafer 
unit. However, when frequency regulation was performed per piezo-electric 



substrate wafer, the process of the variation in the frequency regulation in a part 
for a core and the edge of a piezo-electric substrate wafer occurring, or 
performing frequency regulation which separated from the piezo-electric 
substrate wafer to each surface acoustic element, and repeated dry etching and 
frequency measurement separately anew after ****** in the container with 
products with the severe specification of a surface acoustic element, such as for 
example, an intermediate frequency filter, was also indispensable. Also in 
frequency regulation, the improvement was able to be aimed at so that frequency 
regulation could be carried out to real time by the very easy approach by serving 
with the already described Si02 protective-coat formation. 
[0010] 

[Example] Hereafter, the example of this invention is explained according to an 
accompanying drawing. In addition, in each drawing, the same sign shall show 
the same object. 

(Surface acoustic element) The top view of this invention is shown in drawing 1 . 
The electron beam 6 discharged from the electronic gun 34 is made to irradiate 
the solid quartz block 5 which is a source of vacuum evaporationo, SiO230 
crawled off is vapor-deposited to homogeneity at the polar zone, even if there are 
few surface acoustic elements 2, and Si02 protective coat 3 is formed in the front 
face of the surface acoustic element 2 constituted on the piezo-electric substrate 
1 by carrying out cascade connection of the 1st horizontal joint surface acoustic 
element 20 and the 2nd horizontal joint surface acoustic element 21. By vapor- 
depositing on the front face of a surface acoustic element 2, Si02 film 3 can 
protect the polar zone 7 which constitutes a surface acoustic element 2. 
[001 1] Moreover, in case [ of the front face of a surface acoustic element 2 ] Si02 
protective coat 3 is vapor-deposited to the polar zone at least, frequency 
regulation of a surface acoustic element 2 can also be performed that it is 
simultaneous and easily by measuring the amount of Si02 protection 3 film 
vacuum evaporationo by the frequency counter on real time. 
[0012] Process drawing which displayed an example of the conventional process 



which manufactures a surface acoustic element 2, and an example of the 
process of this invention on drawing 4 is shown, as being shown also in process 
drawing at the conventional process -- "Si02 membrane formation [ 5. ]" -> 
"FOTORISO (pattemizing)" ->"7. probing" -> - "» 8. -- Si02 protective coat 3 
was formed in the state of f tone dry cleaning dirty" and the piezo-electric 
substrate wafer 4, and frequency regulation was performed by dry etching. [ 6. ] 
[0013] However, since the part which carries out bonding at the process of "wire 
bonding (W/B)" cannot vapor-deposit Si02 protective coat 3 in advance as the 
background has already described by this conventional approach, [ 11. ] The 
process which must attach Si02 protective coat 3 except for a bonding part as 
shown in the top view of the piezo-electric substrate wafer 4 shown in drawing 2 
and the partial enlarged drawing of the surface acoustic element 2 processed 
with photolithography on the piezo-electric substrate wafer 4 will be needed. 
[0014] By this invention, all the processes to "Si02 membrane formation [ 5. ]" - 
>"6. FOTORISO (pattemizing)" -> of the conventional process were able to be 
deleted as the "process of this invention" Fig. of drawing 4 showed. 
[0015] At the former, processing processing of the process which was being 
processed by the surface acoustic element 2 of the condition of the piezo-electric 
substrate wafer 4 can be carried out by the surface acoustic element 2 separated 
separately. As shown in the process of this invention, 8. "individual f tone +Si02 
protective-coat membrane formation (formation)" of the assembly **** surface 
acoustic element 2 can be separately carried out at the process to "7. wire 
bonding (W/B)." In addition, about individual frequency regulation, frequency 
regulation of a surface acoustic element can also be performed by transposing 
the thickness of Si02 protective coat 3 to a frequency, and managing on real 
time. 

[0016] In addition, although Si02 protective coat vapor-deposited on the surface 
of a surface acoustic element may vapor-deposit Si02 protective coat to the 
whole surface acoustic element, even if it vapor-deposits Si02 protective coat to 
the polar zone at least, it is a thing of a surface acoustic element from which the 



same effectiveness is acquired. 

[0017] (The manufacture approach of a surface acoustic element) Drawing 3 is 
the schematic diagram showing an example of the manufacture approach of this 
invention. Although it is the vacuum evaporationo approach according to the 
principle of the vacuum evaporationo machine used since an electrode is 
generally constituted in a piezoelectric transducer etc., the description is to store 
in the vacuum evaporationo crucible 33 the solid quartz block 5 which has a 
rolling mechanism, irradiate the electron beam 6 discharged from the electronic 
gun 34, and form Si02 protective coat 3 by SiO230 crawled off. In addition, 
vacuum evaporationo processing is processed in the ambient atmosphere of a 
high vacuum. 

[0018] The front face of a surface acoustic element 2 is turned caudad, the 
surface acoustic element 2 separately incorporated by the container 35 by the 
production process to 7. "wire bonding (W/B)" of "the process of this invention" 
which shows the surface acoustic element 2 which used photolithography and 
was formed on the piezo-electric substrate wafer 4 to drawing 4 is put on the 
vacuum evaporationo fixture 31, and SiO230 is vapor-deposited from a lower 
part toward the front face (Si02 protective-coat 3 forming face) of a surface 
acoustic element 2. In addition, immediately under the surface acoustic element 
2 by which SiO230 is vapor-deposited, even if there are few front faces of a 
surface acoustic element 2, the mask 32 is arranged so that SiO230 may be 
vapor-deposited by the polar zone. 

[0019] Si02 protective coat 3 stores the solid quartz block 5 in the crucible 33 
which has a rolling mechanism, and is formed of SiO230 which flew soon 
depending on the electron beam 6 discharged from the electronic gun 34 emitted 
towards the solid quartz block 5. 

[0020] The continuously fresh field is offered by the rolling mechanism of the 
crucible 33 in which the 5th page of the solid quartz block with which the electron 
beam 6 discharged from the electronic gun 34 is irradiated has a rolling 
mechanism. 



[0021] On the other hand, the electronic gun 34 which is the generation source of 
a crucible 33 and an electron beam 6 which stores the solid quartz block 5 
serves as a device which detached distance with a surface acoustic element 2 
about 50cm, when taking into consideration Si02 protective-coat 3 formation of a 
surface acoustic element 2, and the effect to the heat of the frequency regulation 
by the 3rd page of Si02 protective coat, since it becomes an elevated 
temperature very much. The incidence of SiO230 in the mask 32 located 
immediately under surface acoustic element 2 because the crucible 33 which 
stores the solid quartz block 5, and a surface acoustic element 2 have distance 
of enough can be vapor-deposited almost perpendicularly to the vacuum 
evaporationo side of a surface acoustic element 2. 

[0022] An electron beam 6 is irradiated at the solid quartz block 5, and although it 
has not indicated in drawing when the particle of SiO230 crawled off runs short of 
02, it is the device equipped with 02 feed hopper as for which 02 supply is 
separately made to the vacuum evaporationo machine itself. 
[0023] Vacuum evaporationo fixture 31 structure of holding a surface acoustic 
element 2 is applicable with the vacuum evaporationo machine of a turret method 
or an in-line method. 
[0024] 

[Effect of the Invention] Stabilization of drastic reduction of processes, quality, 
and precision and the improvement of the yield were able to be aimed at also to 
the manufacture correspondence of a surface acoustic element with a severe 
property specification by the ability of Si02 protective-coat formation and 
frequency regulation for a surface acoustic element to be separately separated 
from the condition of a piezo-electric substrate wafer, and to be performed by this 
invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the top view of the surface acoustic 
element of this invention. 

[Drawing 2] They are the top view of a piezo-electric substrate wafer, and the 
partial enlarged drawing of the surface acoustic element constituted on a piezo- 
electric substrate wafer. 

[Drawing 3] It is the schematic diagram showing an example of the manufacture 
approach of this invention. 

[Drawing 4] It is process drawing having shown an example of the conventional 
process, and an example of the process of this invention. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 Surface Acoustic Element 

3 Si02 Protective Coat 

4 Piezo-electric Substrate Wafer 

5 Solid Quartz Block 

6 Electron Beam 

7 Polar Zone 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Drawing 4] 
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EE*s«£iA4©ttiBTs io 2 §ii3 5Mb, 

[0 0 13] b^b, ^*©^©*ST«K('«gTfg 

KfibTt^«fc-5fc, ni. ■7-r^-#>7 ; ^>^ (w 

/B) j ©Igf#>f^ >^T5ttRff}iS i0 2 §I 

EEH*&7XA4©¥ffiEI<h, Eil«^l/\4±l;7 
* HJ vSWT-inx^nfc^ttaffi&^T 2 ©gflft-ffi* 

Bia^tt&^na&efeirsis^gcft^Tb* 
5. 

[0 0 14] #fg9JK:«fc»), 04© r*f5^©lgj 0 

-zr*-r£*o, ft*©x§© rs. s io 2 j*irj -► 

T6. 7* hUV (.K?->it) J ->£T©£T©Xg 

[0 0 15] ft*TteK«g«7XA4©tt<i©#14^ 40 
BS^2tjliLtHfcIli£, fi^(C«3t3iibfe?¥ 

tt£ffi»*?2TffiSlnii^5c:<fcA<-T?#-5. 
nm\Z7r,-$mz \i. 7fir--#>7V >^ (w/ 
B) J *T?OXST»S[Snfc»ttSffiiR* J F2*fi'<r 

ii r s. jB9jfn+s io,ftmAi j -rs 

d £#T£S„ ft*, e»J«ft*»ISfrr>lriTtt. S i 
0 2 {£!gJlg 3 ©Bie^^!SSIcM#mx.T U 7*2"f A 
KSST*z:£K:«k-3T. #ttgffiiS»^©^iSISilS 
fcfr 5 -5. 

[0 0 16] ft*, #ttgffi«*^©$ffii;:**-r* s 50 



!(#M¥9-4 6 15 6 

4 

i o 2 ffi«i«H:, wttssift^^ics i o*mm% 
mmLTh&w. #tt^®js^T©'>ft<tfc*^gB 
cs io 2 «tt»£«*bTt>H-©$*a«*§&nst> 

©T&5. 

[0017] ©Sig^S) 0 3 

ii* ttSif fflSI^n 7 i' 5 41#iL, 
3 4*^56»Lfc« : f tr-A6&B8WbT, tib£?H« 
SftfcS i O z 3 OtioTS i 0 2 ril3?:Mt5 
CtCWJii. ft*. ^«ffiStt«K^©^H^* 

[0 0 18] EflS^IA4±C7tMJVa«5ffl 
^TM^nfcStt»*f2^, 0 41CS-T r#3§ 
bj©xsj © r7. y-r-v-^T^ yy (w/b> j 

ST©MjgX8('J;0fi^(r^|§3 5tft*&iftfcf 

ttsiBa*^^, mmfem3 uza&mm&m 1 ? 2© 
*ffi*T*KiaiitT«*. wffl«f2 0ffl (s 

i 0 2 «fflBi3^fiic®) l:W^TT*J:DSiO 2 3 0 
^lft§. ft*\ S iO 2 3 0*5If$n5MI 

&^2©-r<*Tic«, #esffiism^2©^B©'>ft 

S i 0 2 3 0#«SSft5J:5^?3 
2#gB©£ftT^5. 

[0019] sio 2 «si3ft iirtE«»**-rs;u 

y#3 3{C, 0»©^n»yJ'5*»«L. @^©5 
^7n->i7 5»C|6lJtTftl**nfc«^>3 4^658«- 
bfc^t-AetCitjTttUtrjft^S iO 2 3 0l; 

[0 0 2 0] ff73*>3 4^^ltlfcffh'-A6© 
BH»S*lSH»E3S7*Dyi7 5iBtt, 
*y#3 3©EHE««K:«fcoT. IfiAf «r«ftffi^*itt 

[0021] mw^-Juyzsz&mrzjvv 

#3 3 £m^k*-A6©S§£i!iT-&5S^;tf>3 4«± 
fEESiaiCfcSfci&fc:. #ttaffi)S* : ?2©S i0 2 §I 
IB3»j£ti«fctf. Si0 2 ffiI13ffil:J:^$iliS 
©3fcK*f-fS#»*#*-r*±T?. fttgffl«T2i: 

3S7*ciy7 5*»#i-r*;ky*3 3t#ttiMif 2 
t«*+»Kd«»*actTr, 2 tctk 

3 2T©S i 0 2 3 0©AW(i. 
fc^ 2 0&* ffi tc «• b 15 \mU \Z MM? -5 Z. t Hfi bJ 

[0 0 2 2] B?g53£7'nyi/ 5C*^lf-A6*flBW 

b. sab^fittfsnfcs i o 2 3 oro&^coatf'FJEb 

Tlr>**£fCtt. BfcBJEKbT^ftlr***. 
[0 0 2 3] ^tt^ffi^*^ 2 ^«T5lffel 3 1 



5 

[0 0 2 4] 

«*XA©tt»^Sfl*Ctt0«LT. s i o 2 «ll 
B'JM. Aft. HflEOftJgfc. ©Bfc3£HS££ 

mmommtzisiw] 

[01] #«$©#tt«ffi»*^©¥B0£^LfcE|-e 

[02] K*Stg?XA©¥ffi0£JIttS1£?XA±lC 
[01] 




#l¥9-46 1 5 6 

6 

[0 3] #38W©»&:£ffi©— WSS-TSHSEIT?**. 
[04] !£*©ie©-«t. #%HJ!©Ifl©-0iJ£jK 

[flf^©S«HJ] 

1 

2 #tt«S&*T 

3 s i Oz&mm 

4 ESSS-)ia 

5 lf5^yny^7 

6 m?t*-A 

7 ««« 

k 

[0 2] 




-/ 2 



[03] 



(5) 
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2.* # j 
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* * v y v <*mm> I 
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5 . S i OafiBH | 
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r~ — 
1 6 
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1 7 


sKv-r/ CW/B) | 
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8 . fHK5-fx„* j 


|8 


mn*»-sio z <8HRttigG&K) | 


1 
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9 . ?<\i/v>f\ 


|8 


& ± | 


4 

10 . /^*y^y? (D/B) | 






4 

1 1 . 7 4*-#i"7^:/^(W/B) | 






4 

1 2 . fBK?-fx,f | 
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i3.tr ± | 







(5i) int. ci. 6 m\w% rrAB9*5 fi 

H0 1L 41/22 7259-5 J H0 3H 9/25 

H0 3H 9/145 7259-5 J 9/64 

9/25 H0 1L 41/08 
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